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FIG. 15 



WORKING 
CELL 




1 .) Whole cell monitoring. 




WORKING 
CELL 



2.) Introduce stacked traits 





3. ) Whole cell monitoring. 

4. ) Data compilation, processing, analysis, 

determination of correlations among 
measurable parameters. 

5. ) Further genetic manipulations 

6. ) Optionally repeat any or all steps, 1 -3 

7. ) Optionally subject to any or all steps, 3-6. 



y 
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FIG. 16 



Transgenic ce 
with multiple 
activatable 
traits 




O Activatable enzyme 



Adjustment of the 
reaction environment 
based on differential 
requirements and 
specificities of the 
stacked traits (enzymes) 




0 Active enzyme 
0 Inactive enzyme 



Each enzyme has a 
unique activity profile 
or fingerprint profile. 
This activity profile 
includes its: 
Substrate spectrum 
Product spectrum 
Inhibitor(s) 

Cofactor(s)/prosetic groups 
Metal compounds/salts 
pH optimum 
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FIG. 17 



Transgenic cell 
with multiple 
activatable 
traits, 




0 active 
enzyme 

O activatable 




(D deselected 

# activity killed 

© active 

O activatable 



PROCESSING//HARVESTINGj 
Enzymes selected and/or 
deselected by exposure to: 
pH 

Temperature 
Oxidation 
Organic solvent 
General stability 
Storage 
Purification 
Extraction 
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FIG. 18 



Pre-Pro Gene Product 



Processing/Decorating 



Pro Gene Product 



Processing/Decorating 



Active Gene Product 



Degradation 



Inactive Gene Product 
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FIG. 19 




a) Mutagenize by introducing 
library 



A library of 
mutagen izecl 
DNA sequences 
(e.g. generated by 
satu ration-mutagenesis 
&/or ligation 
reassembly) 



A starting 
population (e.g. 
copies of 1 
organism 
comprised of 
a starting 
genome) 





Library of 
mutagenized 
organisms 



b) Screen 



A second library 




c) Mutagenize 
by introducing 
library 



Optionally repeat any 
of steps a, b, c &/or d 



d) Optionally 
combine 
mutations 



Optionally repeat any 
of steps a, b, c &/or d 
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FIG. 21 

(+)> Represents strains- improved in one or 
more ways e.g. "up mutants" 

0 : Represents strains with adverse mutations 
e.g. "down mutants" 

(0)' Represents strains with no improvement 
. e.g. "null mutants" 
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4) Optionally repeat 1), 2) &/or 3) 
5) Select improved strain 
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FIG. 22 
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FIG. 23 
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FIG. 24 
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